Although ganglion cysts occur frequently, their presence in the lower extremities is rare and they seldom cause peripheral nerve compression. There are enumerable case reports of intraneural ganglion involvement with the common peroneal nerve and its branches, the sural nerve, and the posterior tibial nerve but extraneural ganglion sciatic and common peroneal nerve palsy cases are quite rare. Our case, a 26 years old female patient presented with right leg tingling and radiating pain followed up gradually with progressive right sided foot drop. MRI diagnosed the lesion as a ganglion cyst and the EMG/NCV confirmed the level of compression at the right fibular head. The patient was electively operated with standard lateral approach and the ganglion cyst engulfing the common peroneal nerve was excised. The cyst was traced to the base of its articular origin, excised and stalk ligated to prevent recurrence. At 1 year, there were no signs of recurrence and the patient was symptomatically free with no residual weakness. We, thus, report to you a rare cause of common peroneal nerve palsy-a proximal tibio-fibular joint "ganglion cyst"; a cause of foot drop which can be completely reversible if treated appropriately, its implications and thus, making its early diagnosis significant.
Introduction
Although ganglion cysts occur frequently, their presence in the lower extremities is rare and they seldom cause peripheral nerve compression. The most common nerve involved in the upper extremity is the ulnar nerve while passing through the cubital tunnel [1] . English literature has produced previous case reports of intraneural ganglion involvement with the common peroneal nerve and its branches, the sural nerve, and the posterior tibial nerve but extraneural ganglion sciatic and common peroneal nerve palsy cases are seldom documented [2] . There have been reports of intraneural ganglion involvement with CPN branches [3] and hypothesis that the peroneal ganglia arise from the proximal tibiofibular joint [4] but historically, the first reported case of compression peroneal nerve neuropathy by a ganglion cyst was produced by Sultan in 1921 [7] . One perceivable reason for less documentation of such cases may be that an orthopaedic surgeon is rarely referred directly for a clinically pure neuropathic foot drop.
The common peroneal nerve is derived from the dorsal branches of L4, L5, S1 and S2 roots [5] . After descending along the lateral side of the popliteal fossa, the common peroneal nerve (CPN) winds round the head of the fibula and divides into the superficial peroneal nerve (SPN) and the deep peroneal nerve (DPN) [5] . The SPN innervates the peroneus longus and peroneus brevis muscles. The DPN supplies the muscles of the anterior compartment of the leg [5] . Together these muscles are responsible for the dorsiflexion of the ankle and extension of the toes. It also innervates the intrinsic muscles of the foot [6] .
We, thus, report to you a rare cause of common peroneal nerve palsy-a proximal tibio-fibular joint "ganglion cyst"; a cause of foot drop which can be completely reversible if treated appropriately, its implications and thus, making its early diagnosis significant.
Presentation of the Case
Our case, a 26 years old female, presented with right sided knee discomfort and radiating pain in the calf and leg area since last 6 months. The discomfort was localized to the lateral aspect of the knee, was nagging in nature and more symptomatic on prolonged standing. The pain was radiating to the right lateral aspect of the leg and foot area and burning in nature. This was followed by weakness in the right foot, inability to dorsiflex and walking with a slap-hammer gait. The patient also complained of 1 st great toe weakness and numbness. There was no history of trauma to the knee. Also, there was lack of any systemic illness or lower back complaints. There was no significant past medical or surgical history.
On clinical examination, the patient walked with a high-steppage gait with inability to dorsiflex the right foot. There was no visible swelling in the knee or the leg. Neurological weakness was documented with DF = 2/5 in the right foot (MRC Grading) with 20% sensation in the 1 st web space and the lateral aspect of the right foot. Positive Tinel's sign was localized to the right fibular head. Spine examination and peripheral pulses were normal. Figure 1 shows the clinical photographs of both lower limbs of this patient showing right sided foot drop with inability to dorsiflex the right foot actively. The power in the toe flexors = 2/5. Figure 2 shows the Bilateral knee X-rays of the patient both AP and Lateral views which did not show any significant abnormality.
We followed up the patient with MRI of the Right knee. Figure 3 shows the MRI images of the Right knee with the Coronal, Sagittal and Axial cuts of the T2W images. The cyst was localize with its exact dimensions and its relation to the Right tibio-fibular joint. It was reported as Right sided ganglion cyst at the fibular head level with T2 W hyperintense and T1W hypointense collection and minimal synovial effusion in the proximal tibiofibular joint. The cyst was reported as lobular and multiloculated approximately 2 cm × 1.5 cm × 1 cm.
We also did the EMG/NCV to know more about the level of the lesion and confirm ganglion cyst at the proximal tibio-fibular syndesmosis as a cause of the foot drop. It was reported as complete popliteal nerve motor conduction block at the fibular head with absent sensory potentials in the superficial peroneal nerve. No abnormalities were found in the muscles innervated by the tibial nerve. Thus, a complete degenerative right lateral popliteal neuropathy at the fibular head was diagnosed.
After further preoperative work up, the patient was taken for a synovial cyst excision without much delay. We took the standard lateral approach. The incision was a curvilinear lateral incision spanning the fibular head region and extending posteriorly. The deep fascia was incised in line of the skin incision and the CPN isolated as it hooks the fibular neck. The ganglion cyst extended out of the proximal tibio-fibular joint region in a multilocular fashion adhering to the common peroneal nerve before its anatomical bifurcation. Figure 5 depicts the multilocular nature of the cyst, its proximity to the tibio-fibular joint and its adherence to the Common peroneal nerve before its bifurcation.
The nerve was isolated by meticulous dissection from the cyst and the soft tissue. The contour of the cyst was such that it was proximal to the bifurcation of the CPN into its branches. Thus the compression was directly on the CPN rather than its branches thus affecting the lateral and the anterior compartment innervation. Figure 6 exhibits the exact anatomy of the cyst and its relation to the respective branches of the CPN. The compression of the CPN is direct and not on its branches. The cyst was traced to the depth of its articular stalk from the proximal tibio-fibular joint. The articular branch of the cyst was ligated and excised. The excised cyst, on histopathological tissue examination, came out to be a fibrous outermost covering with synovial lining. Figure 7 shows the final intraoperative photograph after complete cyst excision and Figure 8 shows the histopathological confirmation of the cystic nature of the lesion.
The patient was discharged on the 3 rd postoperative day after the first check-dress, the suture removal being done after 2 weeks and the patient followed up later at 4 weeks, 6 weeks, 3 monthly intervals.
3 months postoperatively, the foot drop recovered to improve motor weakness to power = 4/5 with complete recovery by 6 months. Currently, at 1 year after cyst excision, there is no sign of recurrence and patient is symptomatically pain free with no residual weakness.
Discussion
Peripheral neuropathy because of ganglionic cysts are infrequent findings [2] . Since the first description of a peroneal nerve neuropathy by Sultan in 1921 [7] , very few cases of the lower limb compression neuropathies have been described in the surgical literature [2] - [11] . Most of these cases have been described in adults but there have even been reports of such lesions compressing the CPN at the proximal tibio-fibular joint in as young as 12 years of age by Frank et al. [6] . The etiology may vary and the various implications are degenerative, post-traumatic, inflammatory, and euplastic processes. Clinically, the presentation may range from being completely asymptomatic to some presenting with just nonspecific pain and tenderness in the region of the cyst [6] . The CPN is derived from L4, L5, S1, and S2 as a main division of the sciatic nerve and arises near the upper level of the popliteal fossa [2] [7] [8] . The nerve becomes most vulnerable at its entrance to the fibular tunnel, where it courses superficial to the lateral surface of the fibula just distal to the fibular head [7] [8] [12] . This superficial location gives the nerve little soft tissue protection. Mont et al. [13] , in a review of 31 patients receiving operative decompression for a peroneal nerve palsy, describe bands of fibrous tissue constricting the peroneal nerve at this level which could further increase the nerve's susceptibility to compression.
Rawal et al. [4] hypothesized that the origin of peroneal nerve ganglia is the proximal tibiofibular joint, via the articular branch. Synovial cysts are mucinous filled cysts that can be found adjacent to joint capsule or tendon sheath. They can originate within perineural tissue or in an adjacent joint space or bursa and extend toward the nerve [14] . They consist of an outer fibrous coat and an inner synovial lining and contain a clear, colorless, gelatinous fluid [14] .
A review of the literature suggests etiologies for peroneal nerve palsy as either intraneural (schwannoma, nerve herniation through fascia and giant plexiform neurofibromatosis) [ [17] . Although rarely documented, intraneural ganglions located within the substance of nerves may cause direct nerve compression. This direct compression is usually acute with sudden-onset foot drop [5] . Tehli described an intraneural cyst ascending along the sciatic nerve [5] . As already mentioned, there have been many previous reports of intraneural ganglion involvement with the CPN and its branches [3] ; extraneural ganglion cyst involving the CPN is rarely reported. In this case, we excluded a possible lumbar disc herniation by a lumbosacral MRI investigation although patient had an asymptomatic back. Some of the palsies can be caused by ganglia with no palpable mass which makes the diagnosis difficult [18] .
Ward et al. [19] described a case of a proximal tibiofibular joint ganglion that resulted in compartment syndrome of the anterior compartment of the leg. Gibbon et al. [20] reported a case of peroneal nerve compression by a ganglion cyst in a patient who had undergone total knee arthroplasty. Cysts arising from the lateral meniscus with peroneal nerve involvement also have been described [21] .
Ganglion cysts are commonly accompanied by signs of nerve irritation such as numbness, tingling, and radiating pain along the path of the compressed nerve [8] . In peroneal nerve palsies, the patients often complain of altered ambulation secondary to paretic foot dorsiflexors [8] . A high-steppage gait pattern is common due to the weakness in the tibialis anterior, the extensor hallucis longus, the extensor digitorum longus, and the peroneus longus and brevis muscles. The extensor digitorum brevis is the most profoundly affected [8] . While pain is not universal, when present, it is often related to the specific site of the CPN compression or its branches (superficial or deep) [8] . Sensory testing often shows a loss in the cutaneous distribution of the CPN and Tinel's sign is generally positive in the sensory territory of the peroneal nerve [8] .
The differential diagnosis should include L5 nerve root lesion, a nerve pathology near the tendinous arch of the peroneal longus muscle, a neural sheath tumor and exostosis at the proximal lower leg [6] [9] [11] [18] [22] .
Rapid diagnosis and prompt treatment of a suspicious case after confirmation tests is important; several reports emphasize the importance of early diagnosis which has implications on complete recovery of the paresis [13] [23] [24] .
Direct and indirect trauma to the lower limb may produce injury to the superior tibiofibular joint and cause the development of a fibular intraneural ganglion cyst [9] . In this case the history was negative for factors causing external nerve compression at the fibular head, such as habitual leg crossing.
Plain radiographs do not help in diagnosis of ganglion cyst but may be helpful to rule out bony lesions or outgrowths (a bony anomaly or fracture of the proximal part of fibula) [8] [9] . Also, they may be useful in excluding degenerative disc disease of the lumbar spine [8] [9] .
An EMG study may be helpful to localize the level of the palsy and the extent of sensori-motor affection. Thus, electrophysiological studies are helpful in distinguishing whether it is a radiculopathy or peroneal nerve lesion. When more proximal lesions are suspected, a very useful strategy is to perform needle EMG examination of the lumbar paraspinal, gluteal and hamstring muscles [8] [9] .
MRI is the noninvasive investigation of choice for diagnostic imaging and allows the lesion to be located and the distribution of the muscles supplying the peroneal nerve to be analyzed. Leon and Morano emphasize the advantages of MRI for assessing soft tissue tumors [25] . It may be difficult to differentiate a ganglion cyst from nerve sheath tumors and also solid masses on Magnetic resonance imaging. Ganglia characteristically present with low signal on T1-weighted images and high signal on T2-weighted images [26] . Ultrasonography (US) may be effective in showing the cystic nature of the mass (well-circumscribed) and in differentiating it from solid tumors (anechoic lesion) [8] [9] [27]- [29] .
Currently, the gold standard treatment for a peroneal nerve palsy due to a peripheral nerve ganglion compression is surgical removal of the ganglion [ [31] . Careful surgical planning and proper delineation of the mass is most important. It is important to excise the articular connection of the cyst and its base in the superior tibiofibular joint so as to lessen the risk of recurrence. The prognosis of the peroneal nerve palsies of compressive origin is excellent. Instead recovery is much faster after operative decompression and will take place after few days or a few weeks [3] [15] [30] .
We did a surgical decompression of the cyst and neurolysis of the peroneal nerve, combined with a intensive rehabilitation protocol which resulted in excellent recovery of nerve function. Because of the extensive branching pattern of the peroneal nerve in the area of the fibular head, we believe that needle aspiration carries a substantial risk for nerve damage. In addition, the high risk of recurrence of a ganglion following needle aspiration probably predicts less favourable outcomes.
Fabre et al. [12] reported 60 patients with peroneal nerve palsies, many idiopathic, who were treated with operative decompression. Postoperative recovery of motor function was good to excellent in 87% of those who had both sensory and motor involvement preoperatively. Decompression is recommended even for patients presenting with only sensory symptoms, if the symptoms have been substantiated by electrophysiological studies.
Local cyst recurrence postoperatively is reported and stresses the importance of articular branch ligation to avoid this complication [8] [23] [26] [32] . Simple excision of the ganglia is not sufficient. Other complications include traction injuries and perineural fibrosis with incomplete return of function [8] . Less commonly, nerve transection occurs, leading to permanent dysfunction [8] .
Mehmet Erdil et al. [33] demonstrated a case report of a synovial cyst as the etiologic cause of sudden drop foot and stressed on the importance of considering synovial cyst around the knee in the differential diagnosis of deep peroneal neuropathy. They reported this case of an isolated DPN palsy secondary to a ganglion cyst.
Although the prevalence of these lesions is quite low (Ilahi et al. quoting a prevalence of 0.76%) [34] , it is important to consider this pathology as a differential diagnosis for patients with a gradually progressive presentation of peroneal nerve palsy causing foot drop in both adults and children.
Highlights & Teaching Points
1) Ganglion cyst should be considered in the differential diagnosis of an acute or a subacute cause of foot drop depending on the symptomatology and clinical examination of the presenting patient. If back causes can be ruled out, stress should be on diagnostic clinical signs to detect a peripheral compressive lesion (Tinel's sign, swelling, etc.).
2) MRI and EMG/NCV form the mainstay investigations to diagnose/rule out the lesion and its localization.
3) A lumbar spine MRI should be avidly the first investigation to rule out a back pathology (especially in older patients).
4) Prompt diagnosis and operative decompression hold implications in the chances of recovery of the foot drop. The earlier the diagnosis and treatment, the better the prognosis.
5) The excision of the cyst and decompression of the nerve should be complete and meticulous. Reaching the base of the articular stalk of the cyst and the completeness of its removal are the governing factors for recurrence of the cyst.
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